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(57) Abstract 

PROBLEM TO BE SOLVED: To piovide a b/passed 
wavelength ring network for avoiding the Inoonvenience 
of a utBizabie optical network by directly bypassing a 
node any tvne. when the node is not a transmission 
deatinatton channel to an input channel. 

SOLUTION: Input signal 1 are demultiplexed in a 
multiplexer 2, corresponding to the wavelengths and 
outputted to a reception array 3 for the re3pa:;tive 
wavelengths. Then, the reception array 3 converte the 
optical signals into electaic signals. Some electric 
signals end at the node (c). and Ihe other electric 
signals indicated by (BP) enter a transmission array 5 
for generBUng a set of the optical carrier waves of the 
different wavelengths on the output side of Ihe node. 
Ateo, signals (A) started at Ihe node are connected to 
Ihe bypass channel WBP. Signal routing is performed by 
a cross connection switch 4. and outputUng to a desired 
Iransmitlier is performed. Then, the optical signals 
outputted by Ihe transmission anay 5 are multiptood In 
Ihe multiplocBr 6 and turned into the output of a WDM 
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y-H (n) ^TSSlfflcoy-H (n+1 ) t 

twj yvizmfimiy- K ( n ) <^^Lt:m 

m (WBRN) Th-yX. 

Mie«-y-K { n ) Ji, (Qi ) ffliOA^^I-^^^P 

qel K Q) aiBg»[*A, Sr«-r^A:'3 

-H (n) *>'|i)iaA:'5f-v;^;Kc*rt-se3iyfe^-\'>t>;i/ 
T'^V'.J©^{CV^ot>H(ne/-b' (n) ^JU^'iXlXW. 

[a*3i4] mmm:m^^j:i-tzibiz (Qi ) = (q 
, ) =QX'hi>zb^mbi-i,mm2izm<^^^ 

A'-fA-X'Jy^'ffl. 
Q = N (N-1) /2 

( N - 1 ) fflW#y-Ffc:a:^»«::n-LTiI^S2 

ym. 

imme] f 6( 1. N) (m) SrUXhcOS 

»t-rsier, frffiy-H ( n ) bemy-v ( n + 1 ) 

tOST^fcO ( f ) ffl07r-f A-XA'yS„ , S 
„„ . • • s„*, iz (Q+m) 

tlE^y-H ( n ) im^XD (N- 1 ) fflc7)#y- 

(m) Jlco#Jn$ 

itJtfeiU'f^-v^/UCioTy-H (n+f ) {zmmti 

izt imb-timm2 izmcom^/^^ u y 

[i««^7 ] ( p ) *i 1 A>A> P tTcO^LitSiaS: 
to, **o2<P< (N-1 ) b-thbt. 

( n ) jifra^y- HSf ( p ) (ommm-^ ( P ) 
»«gsit-cv%s c i: ^mib thmm. 2 nzwmm, 

tMJ^x^)yim, 

ft'J>^ai2r^:-f^a6t (Qi ) = (Q„ ) =Qt-*)S 



c: b imLb-thmm. 1 \iz^<rm3.f<'^ f^T. V y ^ 

( P ) ti^U i-Vmm<m^Lt:m. ( 2 p > 
X\^lZb t:mbttmm8 tEKcoa^gA'^y^cx 

H (p) «'J:;T<^0r^c7)^L^fiSSr^rL-CV^&:: 

S-mSfc-f sai«3B8fcia«(^jfe«AM>txy 

J)"}. **o7r'f A'-xyN'yT-£7)f-\':*.yi/^ (Q) (43 

SA'^/^cxyym 

i:'mbthmm i t^iem^o^rfiA'^ a-x u y/jH. 

Q=N2 -1/2 

vyrm^^^-rtmbtz. (n) jiBij^o (n- 
1 ) m<r>^y-nznim^tiizb^:mibi'inm 

1 2 {ciBtc7)«ftA'^ A-x u y 

[It*«14] 'J>^0e*C<0lSgc (N) ffl«0f7by 
J- Hte it^h 5b .y ^'y- Hj&»ii> h 9 1 «y ^' K 
^T~:>^r^\ y-K ( n) ^-TSiElBloy- H (n + 1 ) 
<-7 r A'-x A-y s„ C03K7 r a'- , 
n*«B5ieU>/C*5ftSmy-H (n) cO^Ucfi 

h7t •y^'«o^$r^y>i,*a-eft-?-c, 

Q=N (N-l)/2 

•C*»Oqe( 1, Q) X%hb-thb%. #7r'fA'- 

C=N-1'C*0. SM^^^^l'Ae 35»/?>^r&a5ii-£lW: 
(C) ^:BJe#/-H (n) tMOS-CSXr yr 

pe( U N) -C^Stg!. (n) "C. (C) 

ffl<^itgf#-;f..yrgj», Higey-H (n) ^\mstJ 
- H ( p ) {:^^-ri> Jti^jcom-* «y -Tim ( R ) ^ , 

mflEifi^igK (R) *>'ESfga^^^;PAc fcil^A'^ 
A•x^si*f-v:^.;^Ac <O'5«.<^l-O!&><i,=S:0. HIB/- 
H (n) bmL^%J-Y (p) tcoratc-^itiSU 
IBU y^O-g|5t;ig{t'5>*i.^>:^y- Ht?S-?TA'-<yN-x 

HfriB'Jy^'ffl^OMftT&'Oy-K (n) i:Mii*^f5jS5fe 
/-H (p) t<OST'l5riB*-*«y7m^fflV^TrD 
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i)-i^^j:i>mmm-^ (c) ^fiie#/-K (n) 

'JST^.^^r-yrti. f 6( 2, N) A>o (m) ^iJil 
±<OSgSi:-rSI^, (n) fcgj|yfe/-K 

(f ) bcnmT-kX(D7r^^^-x/^ys^ , s„,i . 
• • Sn+f (Q+m) ffl(0g3llf-Y^'.;l-^i®XJt*- 

{CBuiay-F ( n ) i:^^tirzBM9ty-v (f)t 

<^miz (m) ffl<0#JlI$ixf^^-v^vUS-igft-5;^x-yr 

iHrtsz t mwLti-miSim 1 4 izmL<mv ym 

[i»*JS16] 'Jy^^J^OtS^ (N) fflcoh7t7 
y- Ffc J:t5 h 7 h -y /- K*>/c> h 5 fc y y - F 
tX-o^r^. /- F ( n ) SrTSKMcoy-F ( n + 1 ) 

n*>'llirE'Jy/tfc{t&B5E/-F ( n ) n^Ltz^ 

F 7 1 -y iJ'O^J-^S^I.^ffi-Ctb-jT , 
(p) *«l>{)>/^.P^TcOjiMLit^fi^fcO. *^-?P 
<N-lt-r&t#. fEjlBfey-F ( P ) 
^ (P) SrSiR-rsxr-yT-t, 

C = N-lt'S>'9. fS^^A-^vl^Ae *-'c>=5rl.gP^J-W^ 
(C) ^H9IB=&y-F (n) CSiJOS-CSXT^-yr 

F ( n ) T\ ( c ) mmmim. me/- f 

( n ) Srf^y- F ( j ) {c«^-ri.;tJf)OiS«SK 
(R) Sr. miM.Wm (R) **l:«<gi^^^:tvl^Ac 
fc<}:t^A'>f>''?xejlif-^*;l'Ac 03*><?Dlo*»/5>^: 
0, fllBy-F ( n) tH!ffB*^y-F ( j ) h<^mz 

-kttimm >'j/<!o-gB(cistt^>ixfe^/-Ffc?&o 

r-yT-t, 

MtU^iOy-F ( n) i:Mil*»<'DeM5ty-F ( P ) t 

<rmTmmm^im'km^^xru f^/pt-^^jl- .y 

F (PDU) 2:e3St-|.Xr-yri:, 

[»*5ai7] rDF3;UT-^':2.--yF (PDU) 

( a ) lifffip D u ^imth Tti^cMe u y^j^fflcoiine 

«y- F ( n ) fciB«#a* iSftl-Xx -y ri; , 

( b ) ififiP D U(?M<0}^^i6{:BifleP D uor F i-:^ 
Sr^l. t k i C«*A ^ iij •) at -y rk . 

(c ) y-F ( n ) "p, iirffiiBtg¥g*>i^iiriBPDu^ 

m^^i. imy-Y ( n) *>^,+sy-F ( j > 

cOmlBPDUcollJSJ-. &ftA<7)BiiiBitSteJ:l^>'NMyN' 



By-H ( j ) fcrisriaiBfi^sfciifiePDu^iBts^ 

l>Xr-yri:. 

( d ) 15iBPDU*q^Si{^5r<i>m$^ifc^lcl?iBP 
( e ) miB^ray-F (j)X\ ffiflBPDUiOr FUX 

^^i^. «fiBiBii#s*^'^B^PDu$-s!;^ajL> 

^rS*H/- F ( j + 1 ) *iiiulBfei*5fey- F ( p ) t' 
^±^^v^i^{^. S^otfilB't'fay-F ( j ) *>^>frs$ 
f,^i.«i5Eiy-F ( j + 1 ) niiumiB-^^y-Y 

( f ) ffiBP D u*jfl!riBgj*5fey- F ( P ) izmmth 

tX'Xr-vr ( d ) it/tXr «y r ( e ) StMsOjE-Tx 
T-yrfc. 

tciJi^-C F 9h -y;?<7)igS8S:^l.:frS. 

[IM 18] XT -y T ( e ) T\ A (7)H(riB^^ 

^^;l/*JSv V ^^v BulB P D u {ifriB+Sy- F 

( j ) mmm^mzmi^ixhzbmmt-rhm 

^ 1 7 CffiKtfWKU yym^Zi5\^X F 7 h -y :5'<Dig|S 
^fsm-fSIJIBXryrJi, 

( a ) tjiBP D us-iBftts^«>fci^y yymrmi, 

#y-F (n) {ClBli^gS-iSftl.XT-yT'i:, 

(b) IfflBPDUt^tLT. H(lfBSi*5t/-F (p) i 
MIBZ-F (n) b<^^^-YWim-)V-h^ yr 

(c) /-F (n) t\ SV^■CV^|,^^[*AK OKM^-V 

•y^;^KJ:-5TfriBR I SrHSr-fS^^x-yTt . 

(d) y-F (n) -C\ HiiiaiBM^Ifc&-<c>BinBPDUSr 

ig»aiL, miay-F (v^)-ii^h^^j-Y ( j ) 

<Oil5!EPDU<oeR?:s jS^^Ak OiulB^v^TV^SgiS 
( j ) fcffilBKtl^SlcluiBP D U ?:ffi1i^|.xf y 

(e) liiiB+ray-F ( j ) t\ »E:gAk*i <55§^>^S 

r-f^x^wy. ip-omi.'^^ti:him'iyf-/9x\iz 

i o-CfflBR I SrjSft-f SXT-y , 

( f ) «nB+sy- F ( J ) <oiiriBiBtt*s*»^>ii5fBP 

DUSrMAffit, §<c.^rS+^y-F ( j + 1) *<|!riB 

esjfey- F ( P ) -cji^v^j^fc, itfE+^y- f 

(j)*»'c>miB§«o^rS4'IS|y-F (j + l)teJ:tW 

IBeiS5fey-F (p) (noh<r)\r>txmi^hti:h'& 
V-iTV^^fejM^A-^/KcjfJdfriBP D UcogSS^ g^T' 

ife^. MBS^>^i.*sy-F ( j + 1 ) (ntmam 
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( g) MePDu*<B!negm5fey-F ( p ) ^zmtfi 

Zb^:miR I H^Tf^ttTXr-yT ( e ) H^^X^r-yT 
(g) iT'^SOii-tXT-yrfc, 

[0001] 

^ffl (WBRN) tWL. ^hUm&ffitiiiKiiXt/U 

^B^oS^(;:fev^-ciIM§cowDMf•^:^.;^^•fflv^;^; 
T -fe X ^ -Y r^o^tcM-f ■& . 

[0002] 

(c r ^ ;t T fflcD^-- f-{i3ift h'i^'^v;^ J: tX^[6ift 

I.. 

[0003] ^< oist»<o]iiiafti$»{iT'i= hfsm 

■xh (PDU) ^fejI-ri.7k-A*ilit. EIS;ROP 

^^iii«fit-H (ATM) ni^vmum^m^ (ma 
[0 0 04] (SONET) mmmim. 

( STS) i:WfaS^W^r«MW7:l— V-y h{C 
S^^il?.. ^•<07*-V-yH43Kfi^ (OC) 

[0005] T-^3i^i^r^'■fexffl(i:i£^-e£0!SFtt*^' 

iS#$nT#TfcO. 10 0MbsSrli;cl.ejli§*Sr 

xiHt*htSSa*«ii:AcLTv>|, c: fc fc J: I, . 
[0006] 31tt<:0T:?*;^ffl{J:HR{37 y-Mi7t<4 

diz^^^tiX\^h. -miz. Vyi^iihyii y^'im 



ffl+<^a7 r A-rtKif A Lit 0 7 r >f a'-*^*,?! 

tm'^tz^t^mi/3m'7)v^'r\^7^ (adm) t 

[0007] ^j:^^j:ti\i^Hi.lfmmi<n>mMJ 

- mx-^-^^fi. matf^ V ynzii\^x vy^-,^ 

IfiWs^hb. fmL^j:\^Vy\L^y^<r>miiznLX^ 
XUL^rv^gBTt '>X-r^X<r)J-Y<rmmWkm: 

ttmti^^th, mmi!,m~7rAf^-\,zm.<^^ 

mMzkm'iffmmmkixh. WLfk^mn 

(WDM) tmiixhimx'hh. 

[0 008] '^DumMism<^yr^^<'-^)y-?<r>'7 

Jtwiiix^ y^ruvzDV (ASP) tcit-f s^^t^ 
yi^<r)^lLm-k^ii%h. 

[0009] aftt J: SigK^ fllffl L7tffl(4 aooft^ 

m^^r. -t^sh-hy-Ymzmwrn^imim- 

* -mz^mixh . -y TlB{Ci5{tS^SS{43ie7 
^fi*>yr«fcfeV^TI4, *SeiRK0<i-f{4 

[0010] >y J:t/^«* -y rcOWD M«T 
-^r^^^Jigflt^ilT^TfeO. C.A Brackettfcj: 
'Sl^ roense Wavelength Division Multiplexing Net 
works J (IEEE Journal on Selected Areas in Commun 
ications. Vol.8 . No.6, 1990. pp.948-%4) fcitXA. 
S. Acaopora tstiZi.'bWX ''Terabit Lightwave Networ 
ks: Multihop Approach j (AT&;T Technical JoumaU 
Nov.-Dec.1987 , pp.21-34) Wi^cOJ: p^JJfltiO^* 

immtix\^h, 

[0011] 19 94^2fl2 2BWtT'NECtt5^^ 
tttC;#flF$iX!t*ffl^itll5 2 8 9 3 0 2-^ (Masahiro 

Eda) <i. ^^m^)yyiii.v^^<rm^<r>fz})b\,zh 
m^) m\\ tfzx4 yi-wsL^^ 

ftt§«TRS:fflV^/cP-;<f;l'Xyr*-y 
[0012] Jiie^fc iVItl^tgSS^^fLi^iBf??^;*: 

a«^7r^A-p-f r'>hfcj:t;f^s*yTffltjfr 

-y v-aScO^ r A'-U-^ T'> h LT 
v^S. 7r>fA'-<7)?«5aW^rii:ffll(4LtfUfU>^^<7)jg 
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COO 1 3] 

'fijffl^flg^*-* yraxif^mt^ •yr<7Mn:\^m^ 

[00143 :^WM<09Sl(r>Bmi. «*<^Sfc»cl3<J:l^g 

\,z^nXmhhlo\,zWtihit. ^\,z<m^i\:fi.^ 
[00 15] 

( n ) SrTSfflloy- H ( n + 1 ) fco^<'7 r >'n'- 

Itl.y-H (n) i7)iiggt!^»agS:^U*>'One( 
N) TJ)&5e«i*''N*^^'«;^U>'^^«i (WBRN) "Cfto 

■c. (n) {i, tsiit (Qi ) m<nx-h&^^)V 
2:gffi-rsA:^3^-ht. age (Qo ) 

A, <^ai:»]^-\'^^;HC. H (n) ff^Kh^f^^ 

Mzmh^%&\%)V-^ts:\.-^'i^\z\><-o%i^<r)j- 
H (n) 5:AMA•;?.t■CaSS«g■rl>A■^^^•X#St. 

[0016] iJt*l|BB{i, U yi5^)^o«SSc ( N ) ffl 
(?) h 5 b y y- Fte it/ h 7 1 y ^ y- K*»<^ h 7 b 
•y^'Z-Ki-C^^rr, y-H (n) ^rTSEfflOcoy-K 

( n + 1 ) \,zr>tsi <'y r -f f<-xt^y s „ <7)3i£7 r 'f 
-^mt. n1fi^mynzm^J-Y (n) ff)mL 

M^Tb5b yi?c0^^^fcJ6§*aT'*-5-C, Q = N 
(N-1) /2-C*^'?qe( U Q) X'hht-tht 

Xr-yri:> C = N-1-Cfc'). ©if•^^>;^Ac *»^> 

^sa54J-fi<PS:m^ (C) (n) tlBDStS 

^^T^/T-fc, pe[ 1. N) T-S>5i:§. 
( n ) -C, ( C ) fflcOfi^*-* -y T^IS, ^ ~ H 
( n ) ^mikJ- K ( P ) tmrS^itofO*-* -y 

rm (R) (R) *^«gjS^-v^;PA 

•9. y-H (n) tg)^5fe/-H (P) t^OStC-^^n 

& u yyff>~n\izw>^hixft^j- Hfc«ir>r^NV 



^}yym<mtib^j-Y (n) tM^iSHoe^y- 

K (p) i:0[aT'#-*-y7mSrfflV^Troh3;l/T 

[ 0 0 1 7 ] § ^>t;*i6B^{i. 'J ( N ) 

fico h 7b -y ^ y- Hfc it^ h 7 b -y :^ y- h 5 
b«y:7y-H*-Co5r#\ y-h' (n) STSSffltoy- 
H (n + 1 ) fco^<'7T-f A-XAVS. ffi%yrA 

ni)^^my-/f,Zii\thJ-Y {n)<^ 

fcfcV h 9 b -y iJ'J^igSl;^^* -S^ft-C* o T . 

{v)i)ni)^ih,vtx'<7ym.Ltzm.m.^t *^-pp 

^(P) $-SiR-r5Xr>yri:, qe[ 1. Q) X'hh 
tthki. #7r>f A-;^AVS„ tC»->T. #Si 

S:ift<tSXT-y7-i:. C=N-lt:'J)'?s ^m-\^fV 
K *»^^SSf5i-W=5r*^ (C) S-#y-K (n) tffl 

OSTI-^^T-yri:. (n) -C% (C)ffl(7)tt 

y-H (n) 5:4>ray-H ( j ) 

i6<^i^MS& (R) ^. ^(^mwrn (R) 3!)>*il«eiM 
^-v:t.;i'Ac fcJ:t^A*>f/'Cj;^gji|^-\'^-;i'A<, <r>o*><r> 
l'0*>^>5r'9. y-H (n) fctfray-K ( j) bnfSi 
tc-tifil. y >';/co-a{ii£ft^>iX!t^y- K{c«r>-C 
A'>f A-xejUf-i- ;^;l^*^fe:jltf J: d fc:, lift I. Xr 
•yTi:. Mix*^oy-K (n) i:<Sfn*^cOSj^y-F 

( P ) tffiucmimim&im^^xru v wvr- 

:?a-.yh (PDU) ^^-ftXT^/rb. i-ttslj 

[0018] ^m(oi^^j:mm. ^mmcomtii 
vf>tb^tt>tL?,vyfnmiim'ri>zkTf}i>. 

Z(D^mziii>WBRWi. yfDMmfr^m-^hzuz 

t. Ti^^xiiinzmhmmmmizisdL*>m. 
[0019] tfzWDMtmim^'^izbii. ^«rm 
^&<rms.iii.x^^^mm\<^^m},zmiLmb\.^ 

[0020] ii'^^irW-HiictcMLT. 'Jy^<07r^ 

A'-toMW^rw-^ r-^ V ^i^t-fizy- K i: y-b'^ 

[0021] ^-ox. -eo'j y^^**y >y >'3.m<ry-wx 
»SKg»*qffl6$ixTt j:v>. WBRN 
{±;^^'-S(?)7 r >f A'-w-^ 7'> h J; 0 t+^i-^: 1 W 1 

m-Km.^znixx'o^<m^^mthifi. u*> 
^izmL<mL^iih. 
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[0022]/- v<rm»iz% <^j:^^^xmmm 

m.iznLx. mm20(r>m.m.\znLximio 

m^niiv^'^mm^mi-h^iuzn'ttwsmt. 
i. ^w§mzt\.^'}ynznLx-m<7i§m^^,rm, 
^m-fh^hx'hh. 

[0023] ^%mmWj:^mi -y rffltcfeV^T^tl 

mmif.zm4Xim-:kti(^\iZ^ki.-ot)-hL 

ix=5rv\ 

[0024] ie1ifcJ:Uf|EJllWBRN^^^iV^T{i. 
[0025] JntT*i%BHJ±. fJffli5riE=5r#7 r >f -'N- 

mm^j:mb^m<D^tts:^^'f-m^x(7y^{zn 
I.. 

[0026] 

[ 0 0 2 7 ] AS y- K^ji)atSig{8tt-Hi-tc3te^W 
m^^iffi^nTtiV^ lll~ll3{4^:J'^rtcJ: 

iiT'fiJIg^i^ixTV^^V^ WBRNy-h'<?)>'N-H«> 

X Afe itxy 7 h TcoiSltJi h 7 h >x ^ayrn y a 
;Hct&i?UTV^S. JJSU^ri^tc. wbrn{±, US 
:R<iDPDU (ATMJ^MAN-fe;P) 45 J: 1X5)18:^ PD 

itTt>J:vv 01, 02i3j:t/03{c:fcv^r. 5K«-^J± 

[ 0 0 2 8 ] a 1 A'^ /^xy- h* j-s^fcfc 0 > 
2T^m^ti. ^Lx^ttim^. ^mmiz^m 

m^^ifi^tltz^iiTl^^ SlZliif}^tlX\>^^. tfzR 



S. «o*H0BS!ift^(4/-H (C) •CSJfc-jTfeO. 

0+ (BP) T5^$ixfcflfiomMft^J4, -e<7)y-K(J5 

iiimx'm^<7)mi>-m<DmMmt:^-t?>miET 
[002 9] coy-Ktli&*i.ft#(A) {4::ti*>o 

ifUf-<x'rhtz^<r>^\^)v^m^%xh<^\izm^ 

flX^iW W^7V'4 5^i':>X\!&)}'^1Xfd(m^i 

[ 0 0 3 0 ] 02^iwBRN^c^^■rs3t'^''^ Axs-^L 

T4J0. C:^)0!TJiitl5t&/-H^fi'9t»-{tA>tl^fi 

^ (C) ff):^ifimm^\,zmk^ix. -lifUf^xYy 
h 7:7 (BP) \i^<r>tt^J-Yff)^1}mzmm\>Z 

m.^ixx\^h. 

[0031] ^mw^x^ -y^A-fymX^ yi-X'hm 

-^ui. ^^mmMmi^mxhi. ii3{4wbrn 

izniX^^izmWl hti&J<-( A-;^y- HJ-^L 

im^titz h 7 1 -y ( A ) <Dimt d . z<r)mx' 
m(c) <^;if^im^mfo>yi'8izii\.^x9sm 

(A) im^iz^mti, 
[00321 m^i^i-^^fwmmmm^^^fi^ 

com^^j:m.t JtK-r s ztizx -oxmrn^mi 

01fc<J:W12<7)y-h'{cfcv%T.T^§ait3t^» 
J±fi|j^i2:*L-CV^S. ^t'0m.miizir>X. 

[ 0 0 3 3 ] flirtr, ^^imi-^^)uo^</)mm^j: 

^mmmmmmzm-tiizimmx'h*). 
mi^ibizwD Mi-^^)Uitmmmm-ti iz\m 

imm^t^j:i. ^(oid^T^u x^mm-6zt 
iimx'$)iifi. ^titi>T^^^ xammiziinsmtKi: 
h. 

[0034101-03 lizm^f^ raymmx^ y 

i t/c'^.-twB RNCijftSAM j-<xmmcommizmM 

[0035] *^0jofflT-#T^'f-v«i. m^m<o 

- H«oA'^ a;?.^^®^. u ym^zmmtifcy-]' i 
^^•c^^5. -eco'jy/Ji. y-K<^, 
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[0036] ( a ) +^iZ^m$tirz (fully connecte 
d ) #-*-/rWBRN 

xoizmt^tih. +^{zmmtLtMz)3\,^xii. # 

-Jit -y 7m^#y- K*^^.fl!2(^^/- Tigtts 
i:*«-C'#S. »iL<<i. [SItic (Q) 0^«*<#7T 

ixT •) , HHfcJi/- H ( A ) fcSttSSSKO 

[0 0 37] 04tli4ooy-b' (N = 4) £7)+^J->5r 
iS^ti^LT^*T6-?<7)^:S (Q=6 ) $n 
l>. ClcDClfcJi, y-\^AI,zniXyr^Wz^'<^-yt: 

Ffi^y- h'±T'»i5S 3O<0jft:S^^:fyl^ ( c= 
3) S:*trv>S. 

[0 0 381 ji«(^Nffloy-Ho:^t:ji. ■f*i^><o 

/- F{±Ms^»«<?)Nii<^ y y^' m\'^x+'^i,zmm 
^mh. ^ixmrnQmrm^izi-ox^i 

[0039] 

[0040] Jt«c7)ysa6. y- K^-CaSOS'JO STS: 

N2 ffl<^«[**ijgJSi:^^. BrackettJi. ilEI^S: ""De 
nseWavelength Division Multiplexing Networks j <7) 

n<^m^^y-]'xmmmzssi>t^j:hii. x9- 

[0041] iOlS«-H)-fc:SSKS*i7tWB RNKit t 

m'^'^xcry^mmyhhx^-mt^i^^x^-mizn 

[ 0 0 4 2 ] ( 1 ) i d ja[:g<^QIi 

M. GoodiiianA>fcJ:|. rihe LAMBDANET Multiwavelen 
gth Network : Architecture, Applications and Demons 
trationsj (IEEE Journal on Selected Areas in Com 
unications, Vol.8 . No. 6. 1990. pp. 995-1004 ) 



-F<^y>^(Q (8) =28) \,zn\.x-v%xhh. 

[00431 ( b ) ilfz ( overconnected 

#U V9Xm?iX% l.a5ftcDS5Q*<J: v^J^t 

li. WBRN{± ^Wmk (overconnected ) j 

-H)-tc;Sig!$*i7tWBRN«Sfto<pragBT§«S' 
5 fc^SilT v^i, . y-?^ 1 -0 3 {2 

s^-f J: 3 {c3£iimx>f .y ^fc J: Yxmm 

\.xm%zm^t:>K^m,^mLfhf:.^\zmm\iz^ 

[0044] ^mWl^ (overconnection) j li-H)-=5r 

mmmmt^<r^mmiz}s.'>xntjm^^m: 

XtfSONET^. :fey-H^iiSJL-1f*a<ora<:0 
■ttthh (transparency) j XhhZ.t\m^m 

&^^^iv(mmizii\<^x^tsimi^xhh tM^^ii 

[ 0 0 4 5 ] WB R N{J . -HMlfifg^^tutllScO*- 

Wizm^-kmrnm^'^xMi. "om^'^^ji^^ifih 

X'hh. t'*i*»2oc;3y-H^{CRffl(^^-v 
^^;I^Sr lill^fcSttt -5 C: i: tt, t>ti^mX"y^£ < t 
tRfflO»[:g*^'*eSi:§fll.. R>Q<7)%&. 
tT.«.iS*<Oi:tcM UT t w B RN t <?)S{ca 

[0046] M^-tmrnrnmB rnc j: -^t^:$ 

Aizm-hmi^cO^il^^^AXti*). y-HAO>'N-:5'- 

y«y-h-B. c, Diznixi^mrM^tii. am^ 
iif::mmiimx'ijk^tix\<^i,. msmx'it. ^yr 

m^cr>WQtim4 l,Z7^-tX o iZ4 /- HcO+^i-tC««§ 
fUtWBRN(Ci!>V^TffifflSiX!tQ=6*>'^>Q=8fcti 

ix^^i. 4y-Fffltov>-c#y-F*»^.<6<o^/- 

[0047] 
[^11 
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c 


c 
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a 








CA^&A'v 




A*»&C.D^ 


h 


b 


d 


r 


h 






O.Airv&B« 


A.Bd^^C^ 




CD^'i&A^ 


etf+j? 




a+b+c 


c+d+€ 


e+f+g 






N- 


N- 




N- 

(a+h+e+f+R) 



[ 0 0 4 8 ] « 1 9AOie«««J±*S H-c 

[0049] «2J4. 8^:^ (Q=8) 04y-KWB 

TV^I.. >'\'^'->' (a) {4^|gtC(4iaMWT'$)D. 135 
liZ^tX 0 tc#7 r /^-XAVt 8ii;g ( Q= 8 ) Sr 



[0050] zmma. mx.iim(7)zti^<7)y-¥m 

tc/h$=3r h^hy i?*%-f S3^tfl[ffl$*iT tav V 
y-HB{iy-HDtC|;-:.;^>;< h^t >y75j^oTV>55r 
y-HD*>/iy-FBA.c7)«^{4S>$. i:(r>3C 

BRN{±. ^jiBw^rwBRN. mz^mth^+^izm 

[0051] 
[^2] 



£2. iail(cttaS4t;t« (N=4. Q>8) li:«r^« 
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(aiW3^),(24WU) 







[00521 Q= 8<7)±|eWfcfeV^T{4. 04 f,Z^-t+ 



( a ) «5oc^«fto;^t|r£^i: -U^^i^-y 

[00531 ( c ) ^-HJ-fcSS^§^ut (underconnect 
ed) WBRN 

WBRNAJ8fflJ:0i>#<c7)y-h'5r*t'SJ^, 

isi:xm.\^mizmhWDMi$.mxn+^^j:miLmi^ 
<r>ti)bi,z+jii'ymm-^:^^)i'imm'i> z t a^mv 

hh, ^+^izn^^ivrzmxii. WDMigKM4«y- 
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^mnj^v^BMizm-i^^m^im^iii. men 

[00 54] 06(i. 7m (Q=7) SrfflV^T#/- 
= 3) . 

[00 5 5] C:cOilB{iC=l og2 (N)£7)S^]^, 

j '^mm^2 ( j - 1 ) t''c7)T»giaicoi§?g^ti.y-H 



[ 0 0 5 6 ] A-x^ilSr^-fb^-lt-S C b mmX'h 
[0057] ^»!fi<I*^-Hi-^:««l|<^WB R NfciSV^T 

iz5rity-mmi=J:i/^mi^Lx\^i. wdm 

[0058] 
[^31 



«3. B6. HTlC«T^-f-»Jt*S©WBRNC*fl.r^«i*6 
/-K«JH« (C) «J:OWD MS' (Q) 





c 


Q 


y=7 


3 
3 


7 
6 



[0059] jg»iW=5rWBRN{cStt-fe;l'7;P-T'f y 

imxmm-t zt^zx^xy-v ^n^-ti^^. 

fci-5T. ^^l^h^yfyi^Xi (RI)*s#PDU 
izMlXVrM-^tim. ■fe;i'7;P-T-f y:/(4. fl~h 

X. m^^iii. ismmmii*)hmx'ht^-^iz 

tt. mmzW^jU-h-^yT-yi'MzMx.htLi,. 
[00601 PDUiOOmi. )\^VAyTy^X (J 

-KOlS^SrSi: \.xm:hX\^h) **-b'o(c^rSmc 

y ^' J: "J i IK CO y y ^' *»aj S i 0 ^r-' ^' ^ AXK^' - y 

[0061] Zco-tfUyfV~r-^yf^im\>'^?> 
Wi^hh. i(7>o*><r>--^X'\i^ mt\iihwi% t^tiZXh 
r Performance analysis of nultihop lightMave n 



etworks with hot pota to routing and distance-age 

prioritiesj (IEEE Transactions on Communications 
. V 01.42 , No.8, 1994^8^, pp.25i'l-2581) <r>^ 

xwLmixx\^hidtiz. ^^j:^miyrmmm 
m-hmm:Wttxm.^ixh. -ecoip^rSK 
\mmz^j:m%hi:,<r>x'hn. -smam^-^tdm 

[ 0 0 6 2 ] t d — :3C0:^rail#m-* >y TcOf^fc P D 

u nmiii~xm^mz^\^x^=?-mz-mmm 

•flij<r>X'hh, i<0^rft{4#PDU<0«^3!!®Sr^|g 

0. m^'ffT>utmt:mwm^yr^j^~^)yym 
<^r'vrifv^v\iznLXii*)l^\ymifi^hiih, 
[0063] 1. ^ (V'yyx^TvyY) iSr^S* 

>/rWBRN 

08 tcJ4*l6HJtc J: h SB^^^M* -y r«{cfc»tS -tjV 

y)\^T'(yir\,znttm^^ixni^fA'im^ixx 

V^l., Xr-yri 00T14. hlJ~Y muth) Ifi 

t:>mhmzm.^ixtz^x<m^ kOMPDum. 
<min\,z^^}r^ixh, xfyri\Qx\i. loeo 

ffLV^PDU*^ J-YAl,zW^^iitzm=f-i}-^t><r)X-)i 
[00 641 J^X'/T"! 20T14. A'.y 7rrt<0^-C<59 

PDu*{ff«c7)jiircffl<>:^^tt!;^ai§ii. #a*>y7- 
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com ^ iXTt y y ^' fcJi A* SfiT V^S i t 7 7 

[0 0 6 51 PDU*!^^^^,n=5rV^(Cti, X 
TvTlAO {^3i^T'-^■c^ P D U N' y 7 r 

tcSISft^Sfli.. ;^x-yri 6 0{Ci^V^TXT-yri 7 
OT'^i^i^.itS J: 3tc^N'-y7 r*WC'^v^t{i. 
;^T'yri 8 0'v.jtyf^tv^PDUj&«y-HJg7^*»ii> 

DU2:;ft<t-&iOt|SItT'SiO. "tcO^^^^l^W 
[0067] PDU{S-By-Kfcg^Sfi.Si:jH;tl. 
ifc{i=5:v\ ■t=^*>'^, PDUfi, /-H«A-/7r*« 
ilfft'^TC^cJ: •^•C)S<oti^cPDU^§«-rsc: 

[0 0 6 81 *S»t»*<A-y7r*feJ:t;iHtfcftSy 

- VCO^COmmiZ-OX^X^^tl. A'-y 7 TO:t-A'-7 

a-izi-ozmM^ti&. #y-K*5-ecA»^ajTtf< 
'yyrmzPDviWitimmPi a. ^OPDU*^ 

^rV^aiJi. K(Ciffl<0^S*-y7mtcLJt*Jaffitf5P 

•CSiS. Bi;<^/-H*^'i>5liJ:f>ixfc3i5PDU*i#a:t|i 
oy-H-eo*7 7-^jg®i:L^rV^ii*p, *Mfc 

[00701 
[i(2l 

i-1 



p.- 



N-i 



(2) 



[00711 s-ui#^4'«7)y-H*><ii%ft 

[00721 
[ilC3l 



JV-I 
/>» = Ups 



(3) 



[007 3] *S*>yr*<4tSliI^«i ( 1-Pb ) 

xhi, cmcomzt^mm^hi^. ^(o±x<m 
^mm$tii,-^mni-^W(7)^x'm^ti?> . 

[00741 

m4] 



(4) 



[ 0 0 7 5 1 ff Lv^p D u*j A^r^nr^-^^rv^^^^ 

[00761 

CI 



Pn=-, 



-,p<f' 



[C-ny.nl 

[00771 Pl^ta^Sn-CV^^l^fiJfflirig^rniiiO 
[0078] 

[IS:6] 

«.=/^-fC^' (6) 

[ 0 0 7 9 Ififo TA' .y 7 r *»^> P D U $-M;^iJf}-rii$ 

[00801 
[IS71 



c 



(7) 



[0081] 
[19:81 



c 



(8) 



[0 08 2]i|^Pk J3j:t/fp„ (iy.-Kom(N)fc 

RN(;oa«c^>'N*:5'-yC#^iiJtiOt:-*5. 
[0 0831 09tC«, jSBH^r^a*.y7^BRN{Cfc 

^j:hi-^^fi^c(7)mwtLx^^tLX\'^^. m9<r)y 
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[ 0 0 8 4 ] E 1 0 ItZii. -fe;P«*$*5C = 6 O^-^cO 
WBRNtitr'i.>'^*-y7r*B(;0M^t LT^$it-C>^^ 

mm-mffi^ff-^t^i. >? t « < t^n- y 7 r 

C = 6fc3^L-CN,„ =8*<$iJIST*)l.ti^ji$txl.C: 

[ 0 0 8 5 ] 0 1 1 \mi'.Zn;t')-TimmX'/-Y 
m^6, 7feJ:tX8<0*^O-fe;wa*$2r^LTV^|., 
•e<Oa**ttN = 6 it^N = 7 CDWB RNTJiA' .y 7 
r:i(ci¥-:>tM^i'-LTV^S*>\ N = 8(^y-HISctii^N' 
>y7T:Rc7)^{±5:V^. C = 3{:^ttS±IS*«N.., = 
7 S t till 9 -Sc LT . 
[ 0 0 8 6 J «y 7lBfcfett2.:^D y V;/ 

tOraStiv Zhang ^>{C J; "91^:*: rperformance Analysis 
of Multihop Lightwave Networks with Hot Potato Ro 
uting and Distance-Age-Priorities j (IEEE Transac 
tions on Conmuni cations , Vol.42, No. 8, 1994^8 

M) (O'PX'WR^tiX^'^l, 3e^-v^;Pt'^tgt^l.fii 

tbx»^^r-mmiMW:mizx o^tsraa^im-r 

im^i^itiz^j:^. ^mxd^wui. mm^ 
^^timx o i>-^m(om^i:^'ti,t:ib^zmkm 

[00871 2. IBtSfc J:tr<E3l (store-and-forward 

) ^S*-y7TVBRN 

mi)^t^mmx'mm^j:§'m.t^ -yrmffiith o «±. p 
Dui:^coim^^mxx'^htsm<^mkL. + 

m^iz^<oPDui:~mizmm^umx'i)^. z 

miih b 1 1 tciS«y- Hfc J: ->TJSKiri2tf«*^'i; 
DUfiTtgt^rS. 07feJ:l^6fc^-tJ:d^rA>f/x 



[0088] IBSfc ilMWB RNfc*m.^)S«? 
S<^>-t?9*«012fc*$fLTV>6. ;:^x'7r200T« 
PDU*<J>l.y-K (fia|;l(fA) T"J-h'§n, -e^T)/ 
-H{iXr'/7-2 1 0TVN'-y7r*5)1lff-CS^S*^*^Sr 

XT>yr2 1 0T>'N'y7r**SI«:-C^rV^fc{i. 
P D U{i;^r -y 7*2 2 OT'-eWN'y 7 r rtfclSttSix 
S. ;^x'yr2 3 0*iJ:i;f;^-ry7-2 4 0f{i. -toy 
-K{^TL^eM*ili^rSv>t:v^*gBRiS:«eg 

[ 0 0 8 9 ] SUT V ^ SigSSRi 7t:^{C 
«i. Xr-yr2 50TVl'-N-f y^ y^X ( i ) imf) 
htl. -et-C;^x y7-2 6 0T'-eo-fyT>y^':^*«/- 
YAX-^t hmm ( C ) J: 0 i,;*c# v^A^SA^^PJ^S 
xr>y7-2 6 0T:*:|iVv^-^m, XT-/r2l 
Q^m/JX ( i ) Ai-lfntcy-fe-y h§<t, ^tTX-f-y 
r2 5O*5j:tXXT'yr2 6O*«^0®S^x§. Xr y 
r2 6 0-Ci<C<0«-^{C{i. Xx•y7•2 8 0■^Jt^•C 
PDUk *V-HA'-y7r*>^>ll;^ita5§tl, ^LXZ.<r) 
PDUk {c^tt.?.;P-h^yx-y;5'x (Ri ) y-HA' 
■y7T*>^>S!.J^^ai$n-&. ;?.x-yr2 9 0t\ ^V>TV> 

*^fcl4. XT«y7•3 0 0'^^•CPDUk {ifftXA'.y 
[00901 J^-f >y 7*25 0~Xr>y 7*30 0{4. /I— 

h^y^-y^x (RI) tc^L^^i^-eniot^v^^ 

Ri *^'J,-^*»5*T'^0jI$ixl>. i^V^T. ;^T-yr3 
lOT^Ri *^^\,^X\^hbm^^tl. t^-oXT-yr 

3 2 0 t'R = R I <r>^-^i^ii. p D Uk imm^y- h 
^Lxz<Dijmim<DPDUff)mi:m 
it:MzxT yr 25 o^m ^Wk'om^tit . 

[00911 ;^x>y7'3 1 0-C«»Ri *«2SV^-CV^^rV^ 
PDUk {±A'.y7rrt(cS*lli«l 
;^f -yr2 5 0~Xr«yr3 1 Ofc^-fJcdtzSiJ 
<^)g»3&»«l$#1,5. X-f>yr3 2 0O*iJ^**« TN 

Oj co:®^ (R=RIT'^ri.^J®^) Wi. )V-V^yT 
>y^'XRi *miJ:Ot>^#V^C:t^S*t. >^f••y7• 
34 OtfcV^TPDUIl^ray- K^v^SilTieitS 
^LXm<nPTiUffyim^W>htiii^ilZXTyr2 
50^S. 

[0092] 07 fc^-r i 3 ^ 'J -rmmffismniiU 

<BSWB R N t^ti-S :t->'N*-7 O-&m*«0fc«£fS 
^A'.y7r-!f-<XSriifil-ri./v:i^)fcffit»*^ffi?ni., P 

D u*<+sy- H^M^fiTiifi^fe^sij^tssi* 
ti. "5rig5:THU;^«0» (N-l ) fcjtr5«-y-H-c 

^thm^j:himm.C<r>^X-ikiht:,ixh. Vt-^X. 4" 
l8S!SlJrtT3 y- KSrji3S-rS-fe;K0Jt*tt (N-l - 
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c) / (N-1 ) -cfts. um<^y-^(^^tirtLTM- 

filial Sit 0PDUloi:V>d4t 
tc^^L^ttSfieig^ix-CV^I. PD Ucr)i^«»:5et' 
[00931 

[00951 
ISCIO] 

3,Ar'-Arx(C^l) 

[00 9 6] HI 3Wi. C = 2. C = 3t}J:t/C = 4 

i;B=20fcfclt«.«{i, WTtStBBi-I.S/Sil'— > 
3 yMSKoV^TcOlKBStT^tW^ie^nTV^I., 09 1 
013 iimt^ . B = 1 0*5<J;l^|SI t&T^^-V ^^/l- 
latQfc^tL-CJi, y-Hia<0M^{i. /\M/n*x<0'5:vi^ 

&, m-^x. m9ii.c=3i.znixwckm.^=7xt} 

0. C = 4l,zniXM:^mn = 8X'ht:ibi:^LXi5 
"9. i/iiai 3{iPjicfc<J:O^R^fci3V^Ty-m«oft 
izm = 7tiXX/N = 8^^LX\>^l. 

[00 971 U»L^**'oSHB^:#Jl*-yr«(cfclt.5 
^JlSti: . A' .y 7 T ^ X J: O (itf L^yn -y ^ y /tc J; 
■oxm^^tiX\.^&. ie^i^JJ:l/=«ji«<i>'^'■y7r**^ 
< =3r* fc fc: J: J: "J^^^fc^: . 

[0 0 9 8] KlTcOvSAV-i^gytcfeV^Tti, 10 

<0WDM*5j:t;fm^Wir^^fl|;lfv: '"i;:irj fflfcJ: 
t; -)-ij J ^5:/^L•Cg^S7!)^^^>^^yi, tf-®$iT. 

.y7r<0X7gK (en route) rtK<«Wl$*lT<-^&T*^ 

* (Q=7) SrittStUc. 
[00991 014^^. C = 3T^<-y7Tft*»l 0-fe 
;Hd J: 2 0 -t r D - T J J^^oieiife .t I/^jMW 



[ 0 1 0 0 1 0 1 5 (c{i, ^Tc^A'-y 7 r*S- 1 0 CIS 

v^-S. l»r:ri^Xri*{5014l3*t^Ot|SIt-CS)'5, 
A'>f-fyA-^-y{iQ=7, C=35rffifflL;t. ^T<0 

<^mk. i^tA'^-^ywBRNt^ttSftlifcfi^fflll 

X-m^iih. 

[0 101] y:ir«(wfcv^TjDjS§*UtA'^A-;^igK 

i:m^fih. mi 5^zmii:omt^)=^7. am 

-fyfeJ:l^-fefn:t-^^-lllt:*tL-C01 eiZTr^^tifz^ 

[0102] (d) WBRNtfeltSSCfrlnl^oii 
KfjPimki>yfBRN<7) y yi'±X'«it&X'S) & . MIj^ 

-h^^zm^iifMzm^im y-mmi;^t. 

mi7l,Zii. 5y-H (N = 5) cr)^l,zn^mtlfc:M 

d^x-m^ii^. 

[0103] 

[®:i 1] 



[01041 ^vi-c, Nimm-ibi. ^^izmb^ 
timmtiti<^2miz^^xmicthii^. ^bmmm 
xiimm^^ji^^m^n^'mb $ ti^ , 
[01051 muzn^m^ixTzmmcovrB nmt. n 

rzhim> mii. 8*iR (Qb =8) 5rfflv^yt:4y 
ytS^tTv^l,. 9»^^^^^;i^?:fflv^'CPS$iir^r 

[0106] 
[^41 
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